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FOREWORD

In its 1988, reportThe Science and Technology reports on Japanese science presented in several issues
Resources of Japan: A Comparison with the United of Sciencdrom the American Association for the
Statesthe Division of Science Resources Studies Advancement of Science (AAAS), the reports of NSF's
(SRS) provides some key trends on science invest- Tokyo office over the last several years, and the
ments and outcomes. Science and technology decisianternational coverage in ttf&cience and Engineering
makers and the research communities in Japan and thalicatorsreport of National Science Board.

United States found the report useful. This report

updates that report, providing data on the many Jeanne E. Griffith, Director
changes in the funding of science and in graduate Division of Science Resources Studies
education in the United States as well as Japan. Directorate for Social, Behavioral,

and Economic Sciences
The information presented here complements that
in a number of other sources. They include special November, 1997



ACKNOWLEDGMENTS

This research was made possible by a 3-month  (SRS), particularly Lawrence Rausch, provided me
fellowship from the Science and Technology Agency with some of the data on output indicators. Jennifer S.
(STA) within Japan’s National Institute for Science an@ond, Program Director of the Science and Engineer-
Technology Policy (NISTEP). | received generous  ing Indicators Program, enthusiastically gave guidance
assistance from Naoki Murata of the Ministry of and encouragement during my fellowship in Japan as
Education, Science, Sports and Culture (Monbusho) iwell as in the preparation of this report within the SRS
the Division of University Reforms, Larry H. Weber, Division. Mary J. Golladay, Program Director of the
Masanobu Miyahara and Kazuko Shinohara of the  Human Resources Statistics Program, Carlos E.

NSF Tokyo office, and Takayoshi Seiki of Monbusho’sKruytbosch, then Program Director of the Science and
Science and International Affairs Bureau. | was fortu- Engineering Personnel Program, and Ann Lanier,

nate to be situated in NISTEP to carry out this STA  Senior Analyst in SRS, reviewed the draft and provided
fellowship. Prof. Ryo Hirasawa, Director of the helpful suggestions. John Jankowski, Program Director
research group in which | worked, recommended key of the Research and Development Statistics Program,
members of the Japanese Science Policy Associationalso carefully read the draft and suggested changes in
for me to interview, a group that represented universityeporting and footnotes in several R&D data series in
professors, industrial R&D managers, and heads of order to yield greater consistency with other SRS
government agencies that had received recent increaggsorts. Anne Houghton, Julia Harriston, and Tanya

in R&D budgets and initiated new mechanisms for ~ Gore of SRS provided copyediting, processing, and final
funding research. They included Kaname lkeda, composition of this report. Laurie Leonard, Robert H.
Yoichiro Hara, Shinichi Yamamoto, Shuichi TsukaharaBrown, Heather Gowallis, Jerrilyn Heller, and Paulette
Shinichi Kobayashi, Eiichi Maruyama, K. lkizawa,  Shaw of Global Associates, Ltd., provided proofread-
Nagayuki Marumo, Atsunobu Ichikawa, Tosiaki Ikomaing, table and chart formatting, and composition ser-
Robert Lewis, Michi Oishi, Isao Karube, Akira vices. Several peer reviewers provided useful com-
Arimoto, Prof. Imai, Masuo Aizawa, Sei-Ichi ments and suggestions, including Shinichi Yamamoto,
Takayanagi, and Masao Ito. These interviews provideBhilip Altbach, Maria Papadakis, and Ryo Hirasawa.
background on the statistics collected and perspectiveéarry H. Weber, of NSF's Division of International

on the impact of the recent changes in science policyPrograms (who recently returned from a 5-year

Within NISTEP, Fumihiko Kakizaki, Tanya Sienko,  assignment as Director of the NSF Tokyo office),
Brendan Barker, and Akira Goto also shared their  refined my understanding of recent changes in Japan in
relevant research. both science policy and programs.

My colleagues within the National Science Founda- Dr. Jean M. Johnson, Senior Analyst, Science
tion (NSF), Division of Science Resources Studies and Engineering Indicators Program



CONTENTS

Section Page
FOREWORD . ...u ittt et et e e e e et e e e e e a e e e eneenns TR
A CKNOWLEDGMENTS 1. tuettttetnesenesnessensseneeeseenssnsssenssnensenesaenseneseensenss Verrens
L= o] 01T 1 o PP Teveuen.
[T T T =P 3ieeenn
CHAPTER 1. NaTIONAL R&D PATTERNS ..cviviiiiiie e e
0= U R B T o T=T oo [ (U (= 7
R&D Expenditures by Source and Performer ... 8
R&D by Character of WOIK ........cooo oo e 9
SCIENTISTS ANA ENQINEEIS ... uuiiiiiiiiiiiiiiiiiiiiieteeeteesbeeeseesseesseesseesaeeeseeeeeeeeeeteetttettteteeess mmmammmmmm———— e sseesseesaeess 9
CHAPTERZ2. GCOVERNMENTR&D ... 13...
Organization Of S&T POICYMAKING .......uuriiiiiiiiiiiiiieiieeeeee ettt e e e e eeeenmnnmm e e eee s 14
Main SCIENCE FUNAING AGENCIES .....uuuuiiiiiiiiiiierietteesrertreesresrreereeerrereeer———————————.eerererree. m———— s 18
1710 ] U= o T TP 18
Science and TeChNOoIOgY AGENCY (STA) ..uuuuuuuuiuiiiuiiiiiiitierterrrererrrerrrerrer ... mmm——— 18.
Ministry of International Trade and INAUSEIY .........covviiviiiiiiiiiii e, 21
CHAPTER 3. INDUSTRIAL RED ..., 23...
Overall INdustrial R&D TIENAS .....ccooe e — 11 24
R&D Concentration in Manufacturing INAUSLES ...........oovvviviiiiiiii e 25
Industrial Scientists and Engineers Engaged iNn R&D ..., 27
INAUSEIY—UNIVErSItY REIALONS ...t e e e e e e e e e e e e e e e e s s s e s s e s e e e neaaasaneeeeeeeeeseeeeeees 27
CHAPTER4. HGHER EDUCATION . ..viiiii i 29...
1S3 1L 0] U 29
Trends in Undergraduate EAUCALION ..........ccooiiiiiiiieii e b e ennsenneennennnennne 29
ASSOCIAE DEQIEES .. .cciiiiiiiiiiieeee e ————— s 29
[ FoTod g T=] [0 T D=0 | o PP 30
Trends in Graduate EAUCAtION ... 32
Graduate ENrOlIMENT ... ... e et e e e e e e e e e e e e et e e e s s e e e e e e —e————————————arrres 32
P o AVZ= o= To B L= [ 1= =T 33
Financed Support to Graduate STUAENLS .........ccooeiiiiiiiiciece e eaeeeeeesneeeneeees 35
Foreign Students in Graduate ProgramsS..........ccovviiieiiiiic e 35
CHAPTERDS. ACADEMIC R&D ...cvv ...
AcademiC RED TrendS ......ccooiiiiii e ———————— 37
Government Financing of Research FaCIliIeS ............uuuviiiiiiiiiiiiiiiiiieeeeieeeeeeeeet et eemmemeeeennnes 40

Vii



Section Page

CHAPTERG. QUTPUTSOF R&ED ..o, Al...
Yo (=] 1) (o I =] = L0 =TT 41
= LS 1 £ 42
INAUSENAI PrOQUCTIVITY. ...ttt e e et e e e e e e e e e e e e e s ans e e e s mmmmmmmnna 43
ROYAILIES AN FEES ... ettt e e e e e e ¢ —— et 43
Trade in Advanced Technology PrOQUCTES ...........oiiiiiiiiiiiiiiiiee e e e e e 43

CHAPTER 7. SUMMARY ettt ettt et e et e e e e e e e e eeaeanenn é5.....
] o= L0 1T 45

HUMBIN RESOUICES ...veeieete ettt et e ettt e ettt e e e e e et et et e e e et e eeeee et eeeeee s reere s e o eeemmmmn s 45
[ TTo [T o 8oz o] o OO 45
International Collaborative RESEAICK ........ocveveeiieeeeeee ettt r e e e e s smmeemmmmeeen DD
Science Funding and ACCOUNTADIIILY ..........eveiiiiiiiiieee e eneeeeeeaeaad 46
NEEA TOF FUIMNEI RESEAICK .. et ettt e e et e e e et et e ta s ea s mmmmmemmmmmmm—n e enneenns 46

METHODOLOGY AND NOTESON DATA SERIES. . v vt 49.

= 1= = N ] =1 51......

APPENDIX DETAILED DATA TABLES ....uiitiieiie ettt aeennans 55...

viii



	Cover
	Suggested Citation
	Foreword
	Acknowledgments
	Contents

